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DETAILED ACTION 

Election/Restrictions 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-31 are rejected under 35 U.S.C. 103(a) as being unpatentable over US 
Patent No. 6,261,934 to Kraft in view of US Patent No. 6,498,097 to Park et al. 

In regards to claim 1 , Kraft teaches a method of forming a semiconductor 
microstructure, the method comprising: positioning a substrate in a process chamber; 
flowing a process gas comprising an oxygen-containing gas in the process chamber; 
and forming an oxide layer on the substrate, the layer being formed in a self-limiting 
oxidation process, wherein the partial pressure of the oxygen- containing gas in the 
process chamber at column 10, lines 64-67, claim 7. 

In regards to claim 2, Kraft teaches the method according to claim 1 , Kraft 
wherein the thickness of the oxide layer is less than about 15 Angstroms at column 6, 
lines 56-65. 

In regards to claim 3, Kraft teaches the method according to claim 1 , wherein the 
thickness of the oxide layer is less than about 10 Angstroms at column 6, lines 56-65. 
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In regards to claim 4, Kraft teaches the method according to claim 1 , wherein the 
thickness uniformity of the oxide layer varies less than about 1 Angstroms over the 
substrate at column 6, lines 56-65. 

In regards to claim 17, Kraft teaches a method of forming a semiconductor 
microstructure, the method comprising: positioning a substrate containing an initial 
dielectric layer in a process chamber; flowing a process gas comprising an oxygen- 
containing gas in the process chamber; and forming an oxide layer with high thickness 
uniformity, the oxide layer being formed between the initial dielectric layer and the 
substrate in a self-limiting oxidation process at column 10, lines 64-67, claim 7. 

However, Kraft does not teach all the limitations of the claims. 

In regards to claims 1 and 6, Park teaches the method according to claim 1, 
wherein the partial pressure of the oxygen-containing gas is less than about 40 Torr at 
column 11, lines 20-21. 

In regards to claim 7, Park teaches the method according to claim 1 wherein the 
oxygen-containing gas comprises 0 2 at column 7, lines 20-25. 

In regards to claim 8, Park teaches the method according to claim 7, wherein the 
process gas further comprises N 2 at column 12, lines 67. 

In regards to claim 9, Park teaches the method according to claim 8, wherein the 
N 2 :0 2 flow ratio is about 3:1 at column 13, line 1 . 

In regards to claim 10, Park teaches the method according to claim 1, wherein 
the process gas further comprises an inert gas at column 7, lines 20-24. 
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In regards to claim 1 1 , Park teaches the method according to claim 1 0, wherein 
the inert gas comprises at least one of Ar, He, Ne, Kr, Xe, and N 2 at column 7, lines 20- 
24. 

In regards to claim 12, Park teaches the method according to claim 1 , wherein 
the substrate temperature is between about 500 °C and about 1000 °C at column 7, 
lines 21-29. 

In regards to claim 13, Park teaches the method according to claim 1 , wherein 
the substrate temperature is about 700 °C at column 7, lines 21-29. 

In regards to claim 14, Park teaches the method according to claim 1 , wherein 
the substrate comprises Si and the oxide layer comprises Si02at column 7, lines 48-52. 

In regards to claim 15, Park teaches the method according to claim 1 , wherein 
the process chamber pressure is less than atmospheric pressure at column 7, lines 41- 
47. 

In regards to claims 16 and 17, Park teaches the method according to claim 15, 
wherein the process chamber pressure is less than about 50 Torr at column 1 1 , lines 
47-48. 

In regards to claim 18, Park teaches the method according to claim 17, wherein 
the initial dielectric layer comprises at least one of an oxide layer, an oxynitride layer, an 
nitride layer, and a high-K layer at column 7, lines 48-52. 

In regards to claim 19, Park teaches the method according to claim 18, wherein 
the oxide layer comprises SiC^at column 7, lines 48-52. 
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In regards to claim 20, Park teaches the method according to claim 18, wherein 
oxynitride layer comprises SiO x N y at column 7, lines 48-52. 

In regards to claim 21, Park teaches the method according to claim 18, wherein 
the nitride layer comprises silicon nitride at column 7, lines 48-52. 

In regards to claim 22, Park teaches the method according to claim 18, wherein 
the high-k layer comprises at least one of HfC>2, ZrC>2, Ta20s, Ti0 2 , AI2O3, and HfSiO at 
column 3, lines 55-57 and column 6, lines 44-52. 

In regards to claim 23, Park teaches the method according to claim 17, wherein 
the process chamber pressure is less than about 40 Torr at column 1 1 , lines 20-21 

In regards to claim 24, Park teaches the method according to claim 17, wherein 
the oxygen-containing gas comprises 0 2 at column 7, lines 20-25. 

In regards to claim 25, Park teaches the method according to claim 24, wherein 
the process gas further comprises N 2 at column 12, lines 67. 

In regards to claim 26, Park teaches the method according to claim 17, wherein 
the process gas further comprises an inert gas at column 7, lines 20-24. 

In regards to claim 27, Park teaches the method according to claim 26, wherein 
the inert gas comprises at least one of Ar, He, Ne, Kr, Xe, and N 2 at column 7, lines 20- 
24. 

In regards to claim 28, Park teaches the method according to claim 17, wherein 
the substrate temperature is between about 500 0 C and about 1000 °C at column 7, 
lines 21-29. 
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In regards to claim 29, Park teaches the method according to claim 17, wherein 
the substrate temperature is about 700 °C at column 7, lines 21-29. 

In regards to claim 30, Park teaches the method according to claim 17, wherein 
the process chamber pressure is less than atmospheric pressure at column 7, lines 41- 
47. 

In regards to claim 31 , Park teaches the method according to claim 17, wherein 
the process chamber pressure is less than about 50 Torr at column 1 1 , lines 47-48. 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have modified Kraft to include the partial pressure of 
the oxygen-containing gas is less than about 40 Torr; the substrate temperature is 
between about 500 °C and about 1000 °C; the high-k layer comprises at least one of 
Hf0 2 , Zr0 2> Ta 2 0 5 , Ti0 2l Al 2 0 3 , and HfSiO; and the inert gas comprises at least one of 
Ar, He, Ne, Kr, Xe, and N 2l since such a modification would result in an orientation and 
microstructure of which can be controlled irrespective of the employment of an adhesion 
layer as described in column 4, lines 36-39 of Park et al. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Renee R Berry whose telephone number is (571 ) 272- 
1774. The examiner can normally be reached on M-F 9-5:30. 

The fax phone number for the organization where this application or proceeding 
is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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